Ion channels and membrane potential in stimulus-secretion coupling in adrenal paraneurons.
Cultured bovine adrenal medulla cells have been shown to contain several different ion channels (Na+, Ca2+, acetylcholine receptor regulated) whose activation leads to the secretion of catecholamines. The pharmacology of these ion channels and their interactions during secretion have been examined. The mechanisms of agonist-induced calcium influx are of particular interest since this is an early obligatory event during secretion from the adrenal medulla. Data obtained on catecholamine release and 45Ca2+ uptake indicate that both voltage-dependent and voltage-independent calcium influx mechanisms operate in cultured bovine adrenal medulla cells. The significance of these results in understanding the mechanism of action of the physiological stimulus acetylcholine (Ach) will be discussed. The alkaloid channel neurotoxins D-600, batrachotoxin, veratridine, and aconitine were shown to exert a noncompetitive inhibitory effect on Ach-induced ion flux in adrenal medulla cells, presumably through an interaction with the nicotinic receptor regulated channel. Lipid-soluble neurotoxins may interact with multiple ion channels in nerve and muscle membrane.